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Section 1 

INTRODUCTION 

Work plans have been developed for a Remedial Investigation (RI) 

and Feasibility Study (FS) for the Montrose Chemical Company site 

in Torrance, California. EPA expects that Montrose Chemical will 

conduct the field sampling required for the RI, with EPA 

providing oversight by observing the sampling and collecting and 

analyzing duplicate samples. EPA will evaluate the sampling 

results and conduct the Feasibility Study to recommend the 

appropriate remedial action(s) to mitigate identified public 

health and environmental effects. The RI/FS is expected to take 

14 months. 

BACKGROUND 

The Montrose Facility site covers approximately 13 acres on 

Normandie Avenue in Torrance, California (Figure 1). From 1947 

to 1982, the pesticide DDT was manufactured and/or processed at 

this site. Due to its persistence and toxic effects on wildlife, 

DDT use was banned in the United States in 1972, and it is now 

listed as an EPA Priority Pollutant. Montrose Chemical has 

ceased operations and demolished the DDT manufacturing facility 

and has proposed to redevelop the property as a warehouse 

facility. 

There is evidence that DDT has been released from the Montrose 

site into the surrounding environment. In 1982, an EPA 

investigation found DDT in surface water runoff and sediments 

leaving the Montrose property. High concentrations of DDT have 

been identified in sewers which received Montrose wastes prior to 

1972, and also in portions of the Dominguez Channel and Los 

Angeles Harbor. It has been reported that grinding of DDT done 

at Montrose may have resulted in aerial dispersion of DDT 

throughout the surrounding area. 
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Montrose Chemical is presently under enforcement orders issued by 
both EPA and the California Regional Water Quality Control 

Board. The orders, issued as a result of the 1982 investigation, 
require (1) prevention of DDT releases from the property, (2) 
sampling soils and surface water, and (3) design and 
implementation of remedial action. In response, Montrose built a 
berm intended to prevent stormwater runoff from leaving the 
property, presented results of a soil sampling program, and 
submitted its property redevelopment plans, which showed pavement 
over most of the site. EPA reviewed these redevelopment plans, 
accepted comments from state and local agencies and the public, 
and held a public meeting. 

The sampling results showed on-site soils'to contain 300-400 tons 

of DDT, with surface soils exceeding state hazardous waste 
criteria by two to five orders of magnitude. These results 
provided a basis_for EPA to re-evaluate the potential hazard 
posed by this site, and Montrose has now been proposed for 
inclusion on the National Priority List, making it eligible for 
federal funds (~Superfund") for investigation and selection and 
implementation of remedial action. Due to the extensive public 
comment received and its status as a proposed Superfund site, the 
RI/FS work plans will be implemented to ensure that remedial 
action(s) will be selected in accordance with federal policy as 
outlined in the National Contingency Plan. 
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WORK PLAN SUMMARIES 

Federal policy requires that selection of remedial actions be 
based on a comprehensive comparison of the possible actions based 
on effectiveness measures such as: 

Technical status 
Risk and effect of failure 
Level of clean-up/isolation achievable 
Ability to minimize community impacts during implementation 
Ability to meet relevant public·health and environmental 

criteria 
Time required to achieve clean-up/isolation 

These assessments are done during the Feasibility Study Phase. 
Site-specific information is necessary to perform the detailed 
assessments in the FS; this information is collected during the 
Remedial Investigation (RI) phase. 

Remedial Investigation. A two-part field investigation will be 
conducted. After reviewing existing data and developing detailed 
sampling protocols, Part 1 samples of on-site soil and 
qroundwater will be collected and analyzed for a wide range of 
chemicals to broadly characterize the type and location of 
contamination. Soil samples as deep as 10 feet will be analyzed, 
and five monitoring wells will be installed in the uppermost 
aquifer. Part 1 results will be evaluated by EPA and interested 
agencies and a list of Target Chemicals will be identified. 
Subsequent (Part 2) investigations into soil, water, and air 
quality will be limited to those compounds known to be of concern 
on the Montrose site. 

The objective of the Part 2 sampling is to define the extent and 
location of contamination in sufficient detail to perform the 
Feasibility Study. All off-site sampling will be co~ducted in 
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Part 2, as well as more detailed on-site sampling. Off-site 

samples will include: surface water and sediment samples along 
the drainage path from Montrose to the Harbor, sediment samples 
in the sewers between Montrose and the Water Pollution Control 
Plant, soil samples in identified former drainage paths from 
Montrose, soil samples in neighborhoods that may have been 
affected by aerial dispersion, and air samples from the vicinity 
of the site. More detailed on-site sampling will include soil 
samples collected on a denser grid as indicated by the Part 1 

I 
results and additional groundwater investigations if the upper 

aquifer appears to have been contaminated by the Montrose site. 
A complete RI report incorporating reviews of existing data, and 
results and evaluation of the Part 1 and 2 sampling programs will 

be prepared. 

Feasibility Study. EPA will review the RI report and public 
comments on it. A detailed assessment of the public health and 
environmental risks posed by the site in its present condition 
(called an Endangerment Assessment) will be performed and 
objectives for the-remedial action(s) will be identified. 
Several technically feasible remedial alternatives which provide 
different levels of risk mitigation will then be developed and 
assessed by the criteria specified above. The most cost­
effective - not necessarily the least expensive - remedial 
alternative will be recommended and described in detail, along 
with any long-term performance monitoring requirements, in the 
Feasibility Study report. Final selection of the remedial 
action(s) will be done by EPA after considering public comments 
on the Feasibility Study. 
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SCHEDULE 

The complete Remedial Investigation and Feasibility Study is 

expected to take about 14 months, as shown in Figures 2 and 3. 

The Remedial Investigation phase consists of 18 tasks and is 

expected to be completed in 41 weeks. Some tasks are only in one 

part of the RI phase, while others continue throughout the RI 

phase. The responsibility for each of the tasks is shown in 

Table 1. 

While the RI Report is being finalized, the conceptual 

Feasibility Study Work Plan presented in Section 3 of this 

document will be revised and finalized. The final Feasibility 

Study Report is due about 4 months after the Remedial 

Investigation Report has been finalized. During the feasiblity 

study, all feasible remedial alternatives will be evaluated in 

detail and one will be selected after consideration of public 

health, environmental, and other effects. Public comments will 

be accepted on the Feasibility Study Report before the final 

decision on remedial action is made. 
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Table 1. WORK PLAN RESPONSIBILITIES 

X = Perform Task 
R = Review/Approve Written Product 
0 = Oversee Task Performance · 

Task 
No. Task Description 

Remedial Investigation 
1. Final RI work plan 
2~ Site reconnaissance 
~. Collect existing data 
4. Title search 
s. H&S plan 
6. QAPP and sampling plans 
7. Mobilization 
8. Permits 
9. Community relations 

10. Survey 
11. Hydrogeology 
12~ Groundwater sampling 
13. On site soil 
14. Off site soil, sediments, surface water 
15. Air sampling 
16. Data evaluation 
17. RI report 
18. Oversight 

Feasibility Study 
19. Final FS work plan 
20. Objectives 
21. Identify alternatives 
22. Endangerment assessment 
23. Initial screening 
24. Treatability work plan 
25. Evaluate alternatives 
26. Preliminary FS report 
27. Postclosure plan 
28. Final FS report 
29. Conceptual design 
30. Community relations 
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Section 2 

PHASE I - REMEDIAL INVESTIGATION WORK PLAN 

The detailed task descriptions presented below comprise the 
detailed work plan for the Remedial Investigation (RI) to be 
conducted for the Montrose Facility Site. This work plan is 
intended as general guidance on the scope and extent of field 
investigations. Actual numbers and locations of samples may be 
adjusted, with EPA approval, based on information obtained in the 
early tasks (2 and 3). These details will be finalized in the 
site-specific Health and Safety (H & S) Plan, Quality Assurance 
Project Plan (QAPP), and Sampling Plans, which will be provided 
by Montrose Chemical Company and incorporated into the work plan 
upon approval by EPA. 
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REMEDIAL INVESTIGATION - PRELIMINARY ACTIVITIES 

A total of nine tasks comprise the Preliminary Remedial 
Investigation Activities. These activities are required before 
the Site Activity tasks in the remecial investigation can be 
initiated. 

Task 1 - Preparation of Final Remedial Investigation Work Plan (lO days) 

This document is the final product of Task 1. 

Task 2 - Performance of Site Reconnaissance (10 days) 

EPA and Montrose Chemical Co. investigation teams will conduct 
.brief on-site and off-site reconnaissances in order to: 

. -. . . - ~ ' " 

1. Assess potential on-site and off-site health and safety 
hazards for the subsequent RI. The investigation teams 
will locate and photograph physical features on a 
preliminary field plan drawing which may affect sampling 
activities. Special attention will be paid to 
identifying drainage systems, including exposed piping 
·arA catchbasins, and determining if they are active. 

2. 

~11 featur~s will be oriented to a field plan grid 
system. A map of the area will be prepared. 

Assess the nature and extent of apparent contamination 
and document waste characteristics for both on-site and 
offsite areas. The site and downgradient surface water 
discharge areas (swale, storm drains, channels, sewer 
manholes) will be inspected visually for presence of 
sedimen;. 

3. Select and verify appropriate locations for subsequent 
off-site soil, surface water, and sediment sampling. 
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Select locations for subsequent on-site 
soil/debris/crushed concrete pile sampling. 

Perform air characterization for volatiles on-site and 
in off-site storm drainage/sewer manholes in order to 
(a) develop baseline air quality data and/or 
(b) determine the level of respiratory protection needed 
during subsequent remedial investigations. \ 

Some of this information may be obtainable from records available t: at this time. Verify data, update site conditions, and retrieve 
additional information as required based on preliminary records 

[ 

[ 

search. 

A separate Health and Safety Plan will be developed specifically 
. addressing site reconnaissance activities prior to site entry or 
offsite manhole sampling. 

Task 3 - Collection and Evaluation of Additional Existing Data · 115-io days) 

.It will be necessary for EPA and Montrose Chemical Co. to collect 
and evaluate additional information which was not available for 
the preparation of this work plan. This information will help 
fill data gaps. In addition to EPA files, the following sources 
of information will be consulted: 
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Montrose Chemical Co. for the following sampling results 
required by EPA Enforcement Order No. 83-01 dated May 6, 
1983: 

Order Item I.B. On-site and off-site stormwater 
sampling from each storm event. 

Order Item II.A. Sampling necessary to support remedial 
actions to abate MCB contamination of water and soil 
both on-site and off-site. 

In addition, chemical analyses of sealants used on-site 
on the stormwater retention berm, property outside the 
berm, and soil/crushed concrete/debris piles should be 
requested from Montrose Chemical Co •• 

McDonnell-Douglas Co., Jones Chemical Co., the Aluminum 
Company of America (or present property owner), Martin 
Marietta, Farmer Brothers Coffee Co., and owners of any 
other property located adjacent to the Montrose Facility 
Site, for information on groundwater wells located on 
their properties. 

Regional water Quality Control Board for DDT and MCB 
monitoring results and background information developed 
for their enforcement order. 

Local drinking water suppliers for information on wells 
and their depth, construction, location, and water 
quality. 

South Coast Air Quality Management District, El Monte, 
California, for information on wind speed and direction 
and other air monitoring data for the vicinity of the 
Montrose Facility Site. Archived samples may be 
available for analysis. 
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California Department of Health Services (DOHS) for any 
air and/or groundwater information which may be 
contained in their files on the Del Amo (Cadillac­
Fairview) hazardous waste site which is located in close 
proximity to the Montrose Facility Site. 

California Department of Water Resources (DWR) for any 
local groundwater well log information. 

Los Angeles County Flood Control District for geologic 
information, groundwater levels, sewer and stormdrain 
design drawings and hydrologic data, flooding 
information, and priority pollutant monitoring data. 

Los Angeles County Sanitation District for data on 
sedimentation in sewers and in the treatment plant and 
DDT monitoring results • 

Los Angeles County Health Department for any relevant 
information. 

u.s. Army corps of Engineers for relevant information 
regarding harbor dredging and contaminant levels. 

Montrose Chemical Co. for information on personnel or 
occupational health, air monitoring for DDT or fugitive 
or source emissions testing. 

National weather Service, Los Angeles, CA for monthly 
wind rose or other wind frequency data. 

Local aerial flying service, appropriate state offices, 
EPA-EPIC aerial photo branch for a review of historical 
air photos of the site and surrounding neighborhoods. 
Evidence of chemical wastes and of historical stcrmwater 
drainage paths will be evaluated. 
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Local/area chamber of commerce, business directories, 
agriculture services, etc. to determine any other area 
manufacturers or large-scale users of DDT. 

Chemical manufacturing associations, Montrose Chemical 
co. and other reference sources to review DDT 
manufacturing process and determine products/chemicals 
used in the manufacturing operation and any byproducts 
and/or waste products generated. 

u.s. Geological Survey and other appropriate agencies 
for information on hydraulic properties and 
interconnection of aquifers, and for water table and 
potentiometric maps which indicate prevalent groundwater 
flow direction in the site area. 

Data obtained from these and other sources will be used to assist 
in the site investigation. 

Task· 4 - Title Search (20 days) 

A.title search will be conducted by EPA to develop the history of 
ownership of the Montrose site. Title documents will be 

··collected; land descriptions reviewed, and a sequential listing 
of owners of each parcel within the current Montrose site 
boundaries will be prepared. This task includes production of 
the final History of Ownership report. The information obtained 
will be used to help determine the potential for unexpected 
contaminants on the site. 

All offsite sample locations will be reviewed and present owners 
identified so that permission to sample and access to the 
property may be obtained. 
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Local/area chamber of commerce, business directories, 
agriculture services, etc. to determine any other area 
manufacturers or large-scale users of DDT. 

Chemical manufacturing associations, Montrose Chemical 
Co. and other reference sources to review DDT 
manufacturing process and determine products/chemicals 
used in the manufacturing operation and any byproducts 
and/or waste products generated. 

u.s. Geological Survey and other appropriate agencies 
for information on hydraulic properties and 
interconnection of aquifers, and for water table and 
potentiometric maps which indicate prevalent gro~ndwater 
flow direction in the site area. 

Data obtained from these and other sources will be used to assist 
in the site investigation. 

Task· 4 - Title Search (20 days) 

A title search will be conducted by EPA to develop the history of 
ownership of the Montrose site. Title documents will be 
collected, land descriptions reviewed, and a sequential listing 
of owners of each parcel within the current Montrose site 
boundaries will be prepared. This task includes production of 
the final History of Ownership report. The information obtained 
will be used to help determine the potential for unexpected 
contaminants on the site. 

All offsite sample locations will be reviewed and present owners 
identified so that permission to sample and access to the 
property may be obtained. 
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Task 5 - Development of Site Health and Safety Plan (10-15 days) 

A site Health and Safety Plan (H&S Plan) will be developed by 
Montrose Chemical Co. for future investigative and remedial work 
at the Montrose Facility site. It will reflect all known data on 
the site, including air characterization performed under Task 
2. The H&S Plan will also contain task-specific safety elements 
because of the varied tasks needed to complete the RI work on­
and off-site. 

The purpose of the Health and Safety Plan will be to: 

Delineate personal protecticn requirements and 
procedures and responsibilities for on-site/off-site 
personnel and any subcontractors. 

Delineate training and equipment requirements necessary 
for the performance of expected tasks and ensure that 

·training is completed and equipment is available. 

Delineate air monitoring requirements necessary during 
sampling activities to revise specific protection levels 
as required. 

Protect the general public and the environment. 

The H&S Plan will be reviewed and approved by EPA before 
commencement of on- or off-site sampling activities. 

Task Assurance Pro'ect Plan and 
Samp 

A Quality Assurance Project Plan (QAPP) will be developed by 
Montrose Chemic3l Co in accordance with EPh guidance documents. 
The OAPP will be developed for the Montrose Facility site work to 
ensure that all data generated are scientifically valid, 
defensible, comparible, and of kno.wn precision and accuracy and 

1014-B23A 2-7 

~~r 

BOE-CS-0177671 



.I 

I I 

I ' 

~_· ·' 

\. 

i 
I:. 
J- .:_~' 

I ].·.· 

I 

., . 

I 
I 
I 
I 
I 
I 
I 
I 

[ 

:[ 

[ 

I 

I 
I 
I 
I 

will require approval by EPA prior to initiating site work. It 
will address standards and/or criteria for the following site­
related operations: selection of monitoring well drilling 
methods, equipment and materials; topographic surveying; aerial 
photography and ground control points; calibration and operation 
of field equipment, and other field sampling activities. 

The QAPP will address, as a minimum: 

Field sampling procedures 

Methods for preventing sample cross-contamination 

Field bias blanks, splits, and duplicates 

Use of field data sheets to document dates, start and 
stop times, locations, meteorological conditions, 
problems experienced and corrective actions taken, and 
calibration of field instruments. 

Other in-field documentation requirements, including 
photography 

Preservation, packing, shipping, and handling procedures 

Sample tags and chain-of-custody sheets for all samples 

Analytical methods 

Sample calculations for all da~a reduction 

Calibration procedures 

QC checks on reagents 

Internal and external audits 
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Sampling plans for each type of field investigation, e.g., soil, 
water, and air sampling will be developed covering: 

.. 

,;-:--;_ 

Objectives 

Background information, including conditions that may 
affec~ sampling and expected sources, pathways, and 
concentrations. 

Selection of analytical parameters and other 
measurements, with justification, preservation and 
handling techniques, number and type of containers, and 
analytical methods. 

Selection of sample type, location, and frequency; with 
justification 

Field protocols, including qualifications of sampling 
personnel, documentation procedures (including chain of 
custody), sampling logistics and schedule, 
decontamination procedures, shipping, and sampling 
methods. 

:..'·"Quality assurance • 

·.;' 

Where appropriate, the Sampling Plans may incorporate procedures 
already specified in the QAPP by reference, with any 
modifications noted. 

Since the field investigations are phased, with scope of the 
second part dependent on results of the first part, Sampling 
Plans will be prepared at several times during the RI. Sampling 
Plans for Part 1 Tasks 11-13 (Onsite Soil and Part 1 Hydrogeology 
and Groundwater Sampling) will be submitted with the QAPP. 
Sampling Plans for the Part 2 Tasks 13-15 (Onsite Soil; the 
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Offsite Soil, Sediment, and Surface Water; and the Air Sampling) 
will be prepared after EPA acceptance of the Part 1 results. EPA 
approval of all Sampling Plans is required prior to initiation of 
sampling activity. 

Task 7 - Mobilization of Field Equipment (Part 1: 10 days, 
Part 2: 5 days)· 

The equipment needed during the remedial investigation will be 
mobilized by Montrose Chemical Co. The following equipment may 
be needed at the Montrose Facility Site during the remedial 
investigation: 

Field office trailer 
Groundwater monitoring well installation equipment 
Air sampling equipment 
Groundwater, surface water, soil, sediment and waste 
sampling tools and equipment 
Health and safety equipment 
Decontamination equipment. 

of Entr and Other 

Montrose Chemical Co. will obtain all permits necessary to 
conduct sampling and will obtain written permission to sample 
offsite areas from all present property owners and tenants 
identified in Task 4. 

The following agencies will be contacted to determine permit 
requirements: 

l014-B20A 

South Coast Air Quality Management District 
Los Angeles Regional Water Quality Control Board 
Los Angeles County Flood Control District 
Los Angeles County Health Department 
City of Torrance 
Port of Los Angeles 
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u.s. Army Corps of Engineers 
Access to property will be needed from the following: 

Southern Pacific Railroad 
Los Angeles Department of Water and Power 
Farmer Brothers Coffee Co. 
Los Angeles County Flood Control District 
City of Los Angeles Bureau of Sanitation 
Residential property owners 
Others identified in sampling plans 

Locations of all underground utilities (gas, water, sewer, 
telephone, power) will be identified and appropriate permission 
obtained where sampling is required within utility easements. 

Task 9 - Performance of Community Relations Support Functions (ongoing) 

Community relations support will be provided by EPA to include 
the development and implementation of a Community Relations Plan 
(CRP} logistic support for the planning and execution of the 
activities for the Montrose Facility Site and technical support 
to ensure that all distributed information is accurate and 
current. 

The CRP will include a brief site descripti<m and chronology of 
site and community relations activities; identify key cortununity 
issues and concerns; define objectives and techniques of the 
community relations program; identify community relations 
milestones such as public meetings, written communications, 
2-week public notification periods, and 3-week public comment 
periods; and include a mailing list of interested parties. 

Identifiable milestones for fact sheet distribution and, in some 
cases, public meetings, through completion of the Feasibility 
Study (FS) phase will probably include~ 

1. Final RI/FS Work Plan 
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2. Results of Part 1 On-Site Soil Sampling and List of 
Target Chemicals 

3. Results of Complete RI 

4. Coapletion of FS 
--:,_:,-

Enforcement Record of Decision (ROD) 

:", .. 
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REMEDIAL INVESTIGATION - SITE ACTIVITIES 

The purpose of Site Remedial Investigation Activities is to 
gather site-specific information concerning the type and extent 
of contamination so that appropriate remedial responses can be 
identified and evaluated during the subsequent feasibility study. 

A total of nine tasks comprise the Site Remedial Investigation 
Activities. Tasks 10 through 17 will be completed by Montrose 
Chemical Co. under EPA oversight as described in Task 18. 

TasUO - Performance of Site Mapping Including a Property Survey and Topographic Survey {20 days) 

A property survey will be conducted by a qualified surveyor to 
delineate and verify certain property lines of all properties 
adjacent to the site and also the Farmer Brothers Coffee co. 
property. These property lines will be identified in the field 
and on a Site Base Map and will be used in gaining access and 
right of entry for any subsequent subsurface investigations 
and/or monitoring purposes. A topographic survey will also be 
conducted in preparation of the Site Base Map. The Site Base Map 
will be used during the remedial investigation and implementation 
of remedial actions and for determining the horizontal and 
vertical locations 
monitoring wells. 
in the M&E report, 

of existing and proposed groundwater 
The existing site topographic Map (reproduced 
November 1983) is no longer valid as a result 

of site grading conducted by Montrose Che:mical Co. 

A field survey crew will delineate and mark property lines in the 
field and on the Site Base Map. These can be determined by 
reviewing the produ~t of Task 4 (Title Search) and/or examination 
of existing property records at the local courthouse and local 
tax assessment maps. 
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Site topography will be mapped using aerial photography with 
ground control. Horizontal and vertical ground control will be 
established as required by the aerial photography requirements. 
Field crews will establish and construct points which will be 
visible on the aerial photographs. A permanent benchmark for 
horizontal and vertical control will be established and tied to 
USGS mean sea level (MSL) datum. 

The site will be flown, in suitable weather and visibility. 
Specific flight parameters such as speed, number of flight lines, 
phot~raphic exposure interval, and flight altitude will be 
controlled by the photogrammetrist to provide for a proper and 
completely finished topographic map covering an area including 
the Montrose Facility site and all areas within 500 feet of the 
delineated site boundaries. 

The topographic site base map will be a single, scribed, double 
matte, 3-mil washoff mylar with reversed image. The map will 
have a horizontal scale of 1 inch = 100 feet and a contour 
interval of one foot. One off-site and four on-site temporary 
benchmarks should be established and located on the Site Base 
Jl..ap. A 200-foot square coordinate grid will be overlain on the 
aap oriented to state coordinate system labeled with 

.• corresponding reference numbers and let:ters to allow easy 
identification of portions of the property and sample 
locations. Each 200-foot grid squar.e will be subdivided into 
four equal-area quadrants. The grid will cover the entire mapped 
area, not just within the site boundaries. 

Additional mylar base maps will be prepared for the other off­
site sampling areas, when these are defined. Airphotos or 
existing maps by the u.s. Geological Survey or ether agencies may 
be used where appropriate. Scale will be chosen such that sample 
locations can be accurately defined. 
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All utilities and abutting property owners will be contacted to 
determine location, size, nature, and materials of underground 
piping, drains, catchbasins and other structures. These will be 
shown in plan view on the Site Base Map and, where necessary, in 
cross-section. This information will be used to (1) prevent 
unnecessary damage during soil sampling and well installation and 
(2) assess technical feasibility an~. cost of various alternative 
remedial actions. It is possible that some nonintrusive 
geophysical techniques, such as magnetometers or ground 
penetrating radar, may be necessary to adequatelY define 
subsurface structures and utilities. 

Following the installation of groundwater monitoring welis, all 
wells will be surveyed and elevations will be established with 
respect to the temporary benchmarks (datum MSL) and drawn onto 
the Site Base Map. These elevations and locations are necessary 
to determine the hydrogeologic conditions beneath the site. 

Task 11 -Performance of-Hydrogeologic Investigation (40 days) 

The Montrose Facility Site is located on the coastal plain in a 
groundwater basin known as the west plain (Poland, Garrett, and 
Sinnott, 1959) or the west coast basin (State of California 
Department of Water Resources, 1961). ~he basin consists of a 
series of aquifers which are listed below as they reportedly 
occur in the vicinity of the site. 

Formatioo names 

Lakewood Formatioo 
(Terrace Cover, Palos 
Verdes Sand, tmnamed Upper 
Pleistocene deposits) 

San Pedros Fonnatioo 

1014-B20A 

h}Uifer names 

"Semi-perched" aquifer 
Gage aquifer (200-ft sand) 

Lynwood aquifer 
(400-ft gravel) 

Silverado aquifer 

2-15 

Approximate 
aquifer 
elevation 
(datum MSL) 

-30 to ? 
-80 to -130 

-200 to -325 

-450 to -650 
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No water level data is available for the site itself, but the log 
fJr the Jones Chemical Co. well (LACFCD No. 795), which is within 
several hundred feet of the Montrose site, indicates that water 
was •struck• at a depth of 71 feet. Dry sand was logged from 
depths of 53 to 71 feet, underlain by yellow clay at depths from 
71 to 102 feet. This well is reported to be perforated in the 
Silverado aquifer. 

Two wells that are reported to be perforated in the Gage aquifer 
(LACFCD Nos. 78Sc and 806C) are located about one mile southwest 
and south of the site, respectively. The water level elevations 
in those wells in 1978 were -31 feet and -38 feet (MSL) • All of 
these water level data suggest that the main water at the site 
occurs at a depth of about 70 feet and may be located in the 
•semi-perched" aquifer. The exact depth of the borings and the· 
wells will be determined in the field during the investigation. 

The hydrogeological investigation may require two or more 
parts. The objective of Part 1 is to determine if contaminants 
from the Montrose site have moved down through the unsaturated 
zone to the groundwater system. A summary of the sampling 
requirements of Part 1 is shown in Table 2. When Part 1 of this 
task and Task 12 (Groundwater Sampling) hav~ been completed, a 
preliminary Hydrogeologic Report will be prepared for EPA review. 

If it is determined in the Part 1 investigation that chemicals 
originating at the Montrose Facility site are migrating to 
groundwater, a Sampling Plan for a Part 2 Hydrogeologic 
Investigation will be developed, with the objectives of defining 
vertical and horizontal extent of groundwater contamination; the 
rate and direction of groundwater flow: and developing sufficient 
data to assess public health and envirocmental risks, evaluate 
technical feasibility, and estimate costs of alternative remedial 
actions. 
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Table 2. HYDROGEOLOGIC INVESTIGATION - SAMPLING REQUIREMENTS 
Five Wells, Screened Below Main Water Table 

Sam21e collection 

Sample Sampling Sampling Field 
t:me technig;ue interval DeEth, ft anal;isis 
Soil Split-spoon or Continuous 0-30 OVA 

Shelby tube 

Soil Split spoon or 5 ft 30 to bottom OVA 
Shelby. tube of boring 

Laboratory analyses of selected soil samEles 

Selection criteria Analyses 

All samples with OVA above background EPA Priority Pollutant 

One sample of each saturated stratum EPA Priority Pollutant per boring or every 15 feet. 

Water level measurement 

Four weekly water level measurements in all five wells -Preliminary Report 

Monthly measurements in all wells until ROD complete 

Hydrogeologic Investigation-Part 1. To determine if chemicals 
have migrated from the Montrose site to the groundwater system, 
soil and groundwater below the main water table and any perched 
water bodies that may exist above it will be evaluated. The 
evaluation should be made in the context of an area-wide 
description, based on available information, of groundwater 
movement in the principal aquifers that underlie the site and 
their hydraulic properties and degree of hydraulic 
interconnection. 

The drilling program and the subsequent construction of 
monitoring wells will be done (1) to provide hydrogeologic data 
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regarding the movement of water in the unsaturated and saturated 
zones and 2) to provide soil and groundwater samples for chemical 
analysis. Five on-site borings, all of which will be converted 
to wells, will be drilled to an estimated depth of 70 to 100 
feet, as shown in Figure 4. Prior to initiation of field 
sampling, the Part 1 Sampling Plan will be prepared by Montrose 
Chemical Co. and reviewed and approved by EP~:. 

Either large-diameter hollow stem augers or air rotary drilling 
techniques will be used to advance the boreholes. The drilling 
method will be selected after discussions with local drilling 
contractors have been held to determine their capabilities and 
equipment and will be included in the QAPP and Sampling Plan 
(Task 6) for EPA approval. One of the critical aspects of the 
drilling operations is preventing the downward movement of 
contaminated surface soil during drilling or monitoring well 
construction. The use of a 10- to 20-foot length of large 
diameter casing at the surface, and steam cleaning of the drill 
stem and bit after penetrating the· upper soils, is a possible 
method of mitigating this potential problem. 

Split spoon samples will be taken continuously from the ground 
surface to a depth of 30 feet, and at five-foot intervals 
thereafter. Borings will be logged by a qua:ified geologist or 
geotechnical engineer. Field observations to be recorded include 
visual soil classifications, color, moisture content, presence of 
foreign materials, sample recovery, and any problems encountered 
while drilling or sampling. 

All samples will be collected, handled, pr~served, and stored for 
analysis according to criteria specified in Task 13 (On-Site Soil 
Sampling) and in the QAPP and Sampling Plans developed under 
Task 6. Portable organic vapor analysis equipment will be used 
to scan all soil samples in the field as they are collected. Any 
soil samples that give a positive OVA indication above background 
levels will be analyzed for all EPA Priority Pollutants. In 
addition, in all five borings, one soil sample for each stratum 
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that is saturated will be designated for analysis of all Prior~ty 
Pollutants. Any samples which visually appear to show 
characteristics of contaminated soil will also be analyzed for all 
EPA Priority Pollutants. 

Monitoring well screens and riser pipe will be a 2-inch minimum 
nominal diameter and constructed of Schedule 80 PVC. Well 
screens will be 5 or 10 feet long, and sections of pipe will have 
threaded connections. The location of the screened intervals will 
be determined during the drilling program. 

Ji:~JI1 
I~~·~;~ 1 ·•····· 

Screens and riser pipes will be installed in the completed 
boreholes·, and the annular space around the well screens will be 
backfilled with clean, coarse sand to 2 feet above the top of the 
well screen. A layer of bentonite pellets 5 feet thick will be 
placed above the sand pack. The annulus between the well and the 
borehole wall above the bentonite seal will be filled with cement 
and bentonite grout. The grout will be placed with a tremie pipe 
just above the top of the bentonite layer. The grout will be 
pumped through this pipe to the bottom of the annulus until 
undiluted grout flows from the hole at the ground surface. A 
protective, lockable steel casing will be placed over each 
monitoring well and grouted in place. 

The monitoring wells will be developed to remcve the fine-grained 
aquifer materials from the vicinity of the well screen so that 
clear water samples can be collected. Monitoring well 
construction and development will comply with requirements of the 
California Regional WQCB, Los Angeles Region (Underground Tank 
Investigation Program, November 1983). 

I 

After well development has been completed, a series of four we~~ly 
water level measurements will be taken; these will be included in 
the Part 1 Hydrogeologic Investigation Report described below. 
Thereafter, monthly water level measurements will be tak~n and 
results submitted to EPA until the Record of Decision has been I completed. Water level elevations will be referenced to mean sea 
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level based on survey data developed in Task 10. Groundwater flow 

direction will be evaluated. 

Within 30 days after completion of Part 1 of Tasks 11 and 12, a 

preliminary report of the hydrogeologic investigation will be 

submitted t9 EPA. The report will contain boring logs of the 

5 on-site wells, details of well construction and developm~'nt, 

water level elevations and water table map, the results of 
' 

chemical analyses of groundwater (Task 12) and soil, and a summary 

of hydr~logic information obtained in Task 3, including recent 

regional water table and potentiometric maps. These results will 

be reviewed in conjunction with results of Part 1 of the On-Site 

Soil Sampling (Tas~ 13), and a determination made as to whether 

chemicals migrating from the Montrose Facility Site appear to have 

reached the groundwater system. If this is the case, additional 

information will be needed to evaluate the necessity for remedial 

action, and a Sampling Plan for Hydrogeologic Investigation-Part 2 

will be prepared in accordance with the objectives below. 

(If Necessary) Hydrogeologic Investigation - Part 2. If 

contaminants from the Montrose site are identified in any of the 

monitoring wells, then additional investigation(s) will be carried 

out to determine the flow path of the contaminants and the 

potential receptors. The objectives of these inve£tigations will 

be·to determine the vertical and lateral extent of cont.2mination 

and to define the regional flow system and direction and rate of 

contaminant migration. The required tasks will include an 

inventory of existing wells within a three-mile radius of the site 

and sampling of existing on- and off-site wells in the "semi­

perched• and the Gage aquifers as well as aquifer testing. 

Chemical analyses will be performed only for target chemicals 

(determined in Task 13) and other constituents necessary to 

evaluate the groundwater flow pathways and receptors • 

Task 12 - Groundwater Sampling (5 days) 
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Groundwater monitoring wells (constructed under Task 11) will be 
sampled. Prior to collecting the sample, three static well casing 
volumes of water will be pumped from each well. The purged water 
will be collected in drums, analyzed for priority pollutants to 
determine appropriate disposal methods, and disposed of in 
accordance with state and local regulations. Sample collection, 
handling, preservation, labeling, and chain-of-custody procedures 
established in the QAPP and Sampling Plans will be followed. 
Groundwater samples will be collected during Part 1 from the five 
on-site wells and all other wells identified in Task 3 within a 1-
mile radius of the site, as shown in Table 3. Any off-site well 
not equipped with an operational pump will require purging three 
static well casing volumes of water before samples are 
collected. Prior to sampling each off-site well, the elevation of 
the perforated zone will be determined and included in the 
preliminary report. 

Table 3 •. TASK 12- MINIMUM GROUNDWATER SAMPLING 
AND ANALYSES REQUIREMENTS 

Sa!iple type IJ:x:atiat Aquifer 

Groundwater ~ite 

Groundwater Offsite 

•Semi-perched• 

All 

No. 
sarrples Analyses 

5 Complete Priority Pollutant 

Min. ~ Camplete Priority Pollutant 

. a. m wells l&iitifted rn Task 3 within a !-mile radius will be sanpled. 
- - . _-_ - -~ 

Task· 13 - On-site Soil and waste Pile Sampling (Part 1: 30 days, 
Part 2: 3o days) 

Soil sampling on-site performed by Montrose in 1983 has shown DDT 
concentrations up to 95,000 ppm (9.5 percent). Total DDT has 
been identified in concentrations exceedi~g the California Total 
Threshold Limi~ing Concentration (1 mg/kg) at depths gre~ter than 
5 feet. In tl:e western portion of the site, where the highest 
DDT levels were found, foreign materials were noted in the boring 
logs: yellow and white streaks, black granules, and gels or 
greases. Since the 19S3 on-site sampling was perforwed, 
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extensive earthwork has been done on-site, so the existing 
sampling data is no longer a valid indication of the location and 
extent of contaminated soils. 

Chemicals other than DDT have reportedly been used and/or 
manufactured at the site, e~g., monochlorobenzene, sulfonic acid, 
chloral and others. DDT-contaminated materials have been sprayed 
for dust control by a hydrocarbon or asphaltic preparation. Data 
is needed tc determine the existence and extent of other chemical 
contamination, which also may impact the migration of DDT by 
causing desorption or solubilization_. 

A two-part soil sampling program will be conducted, as summarized 
in Table 4. The objective of Part 1 is to identify chemical 
contaminants and to determine the maximum depth of soil 
contamination of the site. Results of this program will be 
evaluated by EPA to target specific chemicals for more detailed 
analysis. The List of Target Chemicals, as approved by EPA, will 
form the basis for all further sampling (soil, water, air). The 
objective of Part 2 is to define the areal and vertical extent of 
the targeted compounds and other physical/chemical parameters 
necessary to perform the Feasibility Study (technical evaluation, 
.4ssess public health and environmental risks, and estimate costs 

. 'of alternative remedial actions). 

··. .- . -

Prior to initiating soil sampling, Sampling Plans will be 
prepared by Montrose Chemical co., and reviewed and approved by 
EPA. The following considerations should be included in the On­
Site Soil Sampling Plan. Figure 5 shows the grid to be used to 
identify sample locations for both parts of the on-site soil 
sampling program. The site has been divided into grid squares 
measuring 200 feet on a side, with each grid square divided i~to 
four equal-area quadrants. The grid numbering system established 
in Task 10 will be used throughout the RI to designate sample 
locations. 
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Table 4. TASK U - CN-6ITE SOIL SAMPLING IIDJUlREMENI'S 

Total 
5anple type DeEth No. Anal:;!seS 

Part 1 Investigatioo · 

In situ - Soil 0-1 in. 18 ppa, ~ 
Soil 2 ft 18 PP, 'lOC 
Soil 4 ft 18 PP, 'lOC 
Soil 6 ft 18 PP, 'lOC 
Soil 8 ft 18 PP, 'lOC 
Soil \ 10 ft 18 PP, 'lOC 

Each major soil ~ N.A. 1 Grain sized plus PP 

Piles - Crushed concrete o-1 in. _c pp 
Crushed ooncrete 3 ft _c pp 
Crushed concrete 5 ft _c PP 
Crushed ooncrete 3.ft 1 Grain sized plus PP 
Soil/debris 0-1 in. JC pp 
Soil/debris 3 ft JC pp 
Soil/debris 5 ft JC pp 

Part 2 Investigation 

In situ - Soil 0-1 in. 48 Target OCJI1'0.,Ulds 
Soil 1 ft max 48e Target compounds 
Soil 2ft max 48e Target ClaT1:'XlWlds 
Soil 3 ft max 48e Target compounds 
Soil 4ft max 48e Target o::npounds 
Soil 5 ft max 48e Target .catpOUrds 

a. w • m priority PCillutants. 
b. '1'CC • total organic carl:xn. 
c. Q\e &a:!qlle per 200 cubic yards abc:YJe grade. 
d. SEparate Priority Pollutant analysis oo each size fractioo. 
e. Part 2 sauples wi.ll be at 1-ft intervals. Maxim.Jm depth will be 

detemined l:7f EPA based oo Part 1 results7 maximum depth may vary 
frcll grid square to grid square. 
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At each designated sample location, continuous soil samples will 
be taken and logged by a qualified geologist or engineer. Field 
observations to be recorded include visual soil classification: 
color: moisture, the presence of foreign materials such as 

-

debris, gels, grease, or granules: sample recovery: OVA readings: 
and any difficulties with sampling. Sample collection and 
handling methods will be selected, after considering the 
following: 

Sufficient sample volume for analytical procedures 
including QA. 
Prevention of cross-contamination vertically within each 
boring and from boring to boring. 
Prevention of loss of volatile compounds during sample 
collection and storage prior to analysis. 
Proper selection of containers and preservation 
techniques. 

Drilling with a hollow-stem auger, sample collection with split­
tube drive samplers lined with brass tubes sealed with no 
headspace and immediately chilled to 4°C, and use of a field 
steam cleaner to clean tubes, samplers and augers will satisfy 
these concerns. 

On-Site Soil Sampling - Part l. One boring will be made in the 
center of each on-site quadrant B or partial quadrant B, with 
samples designated for analysis at stratum changes and at the 
following six depths for analysis: ground surface, 2 ft, 4 ft, 6 
ft, 8 ft, and 10 ft. 

Where distinct layers of different colors or textures are 
present, separate samples will be taken and analyzed. For 
instance, where a brown sandy clay contains yellow and white 

-streaks, three separate sa~ples should be analyzed: one of the 
brown sandy clay, one of the white material alone, and or.e of the 
yellow material alene. 
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In addition, a boring will be made in the center of any on-site 
pond or lagoon identified in plant records or in the aerial 
photograph review (Task 3). Samples will be collected and 
analyzed at 2-foot intervals to a depth of 10 feet below the 
original pond bottom or to a depth of 20 feet below the present 
ground surface, whichever is greater. 

Because of DDT's low solubility, most of the DDT transported via 
surface water will be in the solid (rather than liquid) phase, 

I 

either as particulate DDT or sorbed onto soil particles. No 
site-specific data is available on the solid-liquid phase 

I f~:r.~~: ,. 
; partitioning of DDT in stormwater runoff or on the relationship 
l ;,Q'fs}?i':,;~: between grain-size and DDT concentration or the presence of other 1 -;,;} ~:r.-"';-t,;..:.'-:~-' 

jt~~~~fr~~£~?.cbeaicals that may a:fect.DDT's mob~lity. It is necessary to 
r-Jf'*'i"_,?:;;:•_deteraine this relat1onsh1p to prediCt the potential Off-site 

~t :!f2'Vt:·.~::.~e.ent of DDT via surface water and possible aerial 
t ";4~:::;~··: redistribution of dry soils or sediments. 

~~ ::. 11;~~[:~{:~~~- ._ .' 
J~~:~.,. ,':i!c""~'i.il:'i Part 1 soil samples will be analyzed for priority pollutants \ ·r~~·-~r~---~~-:-._: __ :.._~':--:: ~ .. ~ ~ J .ffi":, ~£;;;-:X'"~~~¥~: _total organic carbon, according to standard EPA protocols • . ' c ~ .. <", ....• --.- ,c·,·.- •. 

·-._~i!R~'~{:}·;f~_-.·~'~&ddition, to predict migration characteristics of the 
';~,~~£}~t-~,\i~~ilicals found (via sediment in surface water or aerial ,::. --;ics")_-'":""" .. -- . ' 1-' _-_--- :-~-- . -, 

~·\~~~~rBH~i"~l;rausport), it is necessary to determine the chemical 
{:'·]:.;:~?~~>-~"~~-concentrations associated with each particle size. To this end, 
:f "'i~:_~t~:~'"'~ sa:sple of each soil type encountered at the site will have 

. -. ·:; ~!i"J~~{i.:'{.:};~iete grain-size determinations made, with separate chemical -: ~t~b~C...,c~"Ji~;_-,~!alyaes of several different size fractions of each of these . I! ........... ·~·.· . 
. -'~ Wc;:--::{.;:~'~rliJsPles, in accordance with procedures to be included in the QAPP 
:, g~j',~~F,~i;''2nd Sampling Plans. The samples chosen for grain size analysis .· F~1f~ ... i1~;~~~'Wlii. contain the highest concentrations of chemicals four.d in 
'~F';;:;.r:: :Jtb't ·sou type.· Th~ size fractions chosen will be the same as 

;~~~~!,-~~ analyzed under Task 14. 

,';~te'(<C:·'~:·witbin 30 days after completion of the Part l analyses, a 
·,~f;(~_.,, complete report will be prepared for review by EPA. The report 
'"'tk-·;ik 

I, .", j 

. .' ~·- -:~- -. (, .... 
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will contain results of chemical and grain-size analyses: boring 
logs and significant field observations: a site map showing all 
measured DDT concentrations: one or more site maps showing 
concentrations of other priority pollutants that exceed state or 
federal hazardous waste criteria: and proposed Part 2 sample 
depths and chemical parameters (List of Target Chemicals). Upon 
EPA acceptance of these results, the Sampling Plan for Part 2 
will be finalized, specifying number, locations, and depths of 
soil samples and analyses to be performed (this effort is 
included in Task 6). 

Aggregate and Debris Pile Sampling. Several piles of debris and 
crushed concrete exist on the site. Volumes of each pile wiil be 
measured and samples analyzed for all priority pollutants 
according to the Part 1 soil protocols. This work may be done 
concurrently with Part 1 soil sampling. One s·ample per 200 cubic 
yards of crushed concrete material and a minimum of 9 samples 
from other onsite piles will be analyzed, distributed as shown in 
the·preceding Table 4. 

Grain-size analyses will be performed on a total of one 
representative crushed concrete sample. Separate chemical 
analyses for priority pollutants will then be performed on each 
size fraction of this sample • 

Part 2 On-Site Soil Sampling. One boring will be made in the 
center of each quadrant or partial quandrant A, c, and D, with 
samples collected at the following depths for analysis: 
ground surface, 1 ft, 2 ft, 3 ft, 4 ft, and 5 ft. These 
depths may be adjusted, with EPA concurrence, based on 
information obtained in Part 1. Soil sarr.ples will be analyzed 
for the List of Target Chemicals developed based on Part 1 
results. 
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Task 14 - Off-Site Soil, Sediment and Surface Water Sampling [60 
days] 

After the Part 1 on-site soil and hydrogeologic investigations 
have been completed and the List of Target Chemicals has been 
determined by EPA, Sampling Plans for evaluation of off-site 
migration of those chemicals will be produced and implemented, 
according to the criteria established below. Programs will be 
undertaken to sample off-site soils, sediment in sewers and storm 
drains, and surface water. The off-site soil sampling can be done 
in conjunction with the Part 2 on-site soil sampling: the sediment 
and surface water sampling can be done at any time after 
completion of Tasks 1-10 and the List of Target Chemicals. Tables 
5, 6, and 7 summarize sampling requirements for this task. 

Off-Site Soil Sampling. Off-site sampling by EPA and Montrose 
Chemical Co. in 1982 and 1983 has shown DDT concentrations in 
soils as high as 2,400 ppm in drainage paths where stormwater 
runoff leaves the Montrose Facility Site. Further definition of 
the nature and extent of contamination will be necessary to assess 
technical feasibility, public health and environmental risks, and 
costs of the alternative remedial actions. 

Table 5. TASK 14 - OFFSITE SOIL REQUIREMENTS 

. £amle locatim 

Existing drainage areas 
Site perimeter 
Neighborhood 
Former drainage paths 

sampllng 1nterval 

Horizontal Vertical 

10,000 sq ft 1 ft 
200 lin. ft 1 ft 
_c 1 ft 
_c 1 ft 

Maximum 
depth 

5 ft 
5 ft 
3 ft 
5 ft 

a. Separate chemical analyses for each size fraction. 

No. of Analyses 
Target Grain size plus 

chemical target chemical a 

_c 

1 

0 

1 

1 

b. May be oojusted for sane locations based on Task 13 results. 
c. To be determined based oo Task 2 and 3 results. 
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Table 6. OFFSITE SEOIMENI' SAMPLING REX:ltJIREM:Nl'S 

No. of analyses 

sanple type sample location(s) 
Grain size plus 

target chemical target chemical a 

St:oamain 

Dani.nguez Olannel d 

IlC:IIlin;Juez <llannel d 

Consolidated Slipd 

Manholea (Montrose 

to treatment plant) 

Manholes (Montrose 

to Torrance Lateral) 
Upstream0 

Downstream0 

_b 

_b 

\ 

\ 
_b 

2 

3 

10 

a. Separate chemical analyses en each size fracti~. 
b. 'l'o be determined based oo Task 2 and 3 results. 
c. With respect to storii!Irlater flowpath fran Montrose. 

1 

1 

1 

1 

1 

d. DaD.in;Juez Olannel and Calsolidated Slip sediment 8aiJ1?ling to be collected 
cilring cne stormwa.ter sanplin;J episode (Table 7). 

-.-' 

. __ ._,_ ,-_-

No. of eoisodes 

f:,~ -
4_' 

••••••••••• No. sanples per Dry Rainfall Rainfall 
:~ ~@Wle · type· ·. · · Bamele location(s) episode season >C.20 in. >0.75 in. 

I 
Stormwater runoff Maltrose to roouth 10 0 5 1 

I of Torrance Lateral 
Dani.nguez Channel Upstream 2 1 2 0 

-·,~z.~ Downstream 3 1 2 0 

All sanples to be analyzed for target chemicals oo filtered and unfiltered samples. 
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An Off-Site Sampling Plan will be produced for EPA approval based 
on results of the Part 1 On-Site Soil Sampling and the list of 
Target Chemicals. Based on historical air photos and hydrologic 
data, and existing topography, all drainage areas which appear to 
have received runoff from the Montrose property will be 
identified. One known pathway to the Los Angeles Harbor is shown 
in Figure 6. The offsite soil sampling will include those 
drainage areas on a 100-ft grid, and a single line of perimeter 
samples spaced 200-ft apart. Sufficient samples must be taken 
outside the identified drainage area and to sufficient depth to 
define the extent of contamination resulting from surface water 
runoff and infiltration. Sample locations shown· in Figure 7 may 
be adjusted, with EPA approval, in accordance with the above 
criteria. 

One soil boring will be made at each sample location. Soil. 
samples will be collected c?ntinuously according to procedures 
specified in Task 13 and the QAPP and Sampling Plans. Soil 
samples will be designated for analyses at 1-foot depth intervals 
to a depth specified in the Off-Site Sampling Plan. Sample 
collection, handling, preservation, and analytical procedures 
will follow standard EPA and/or State protocols for the target 
chemicals. 

Addition~! soil sampling is required to help-characterize 
potential exposures to offsite populations from previous airborne 
release of DDT from the r-iontrose facility. Limited soil sampling 
conducted in the neighborhood (204th Street) near the site 
suggests variable contamination by DDT. The purpose of the 
additional sampling proposed here is to better characterize 
levels of DDT in surface soils surrounding the site, in 
particular those residential areas north, southwest, and 
southeast from the site. 
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An initial neighborhood sampling program will be conducted first 
to determine the need for more extensive offsite soil sampling. 
The initial program will be established in conjunction with the 
results of Task 15 - Air Sampling. At a minimum, it should 
involve sampling soil at equidistant locations along the 
perimeter of a circle drawn around the site. The radius of the 
circle should be selected to allow sampling in nearby 
neighborhoods and schoolyards. The exact number of samples will 
be dete~mined after assessment of existing soil sampling data and 
the results of Task 15 - Air Sampling. Soil samples should be 
collected from the top 2 to 3 inches of soil (0-3 inches). 
Analyses will be done for Target Chemicals. 

Surface Water and Sediment Sampling. DDT has been measured in 
sediments immediately offsite, in sanitary sewers, and in the 
Dominguez Channel and L.A. Harbor. The objective of the surface 
water and sediment sampling program in Task 14 is to define the 
quantity and location of contaminated off-site sediment that 
originated from the Montrose Facility Site, and determine flow 
and sediment transport characteristics for use in technical 
feasibility and environmental and public health assessments. 

DAta gathered in Tasks 2 and 3, ·historical aerial photographs and 
topographic maps, and topographic ~aps developed in Task 10 will 

·be· reviewed to define flow paths for stormwater from t:he Mcntrose 
Facility Site. Drainage areas that contribute flows that 
intersect the Montrose flow path(s) will also ~e identified. 
This is necessary to interpret sampling data and distinguish 
between background chemical concentrations and any contribution 
from the Montrose Facility site. Similarly, sanitary sewer 
flowpaths from the former Montrose facilities to the water 
pollution control facility will be identified, including major 
intersections. When this review has been corr.pleted and the 
target chemical list (Task 13) has been finalized, the Off-Site 
Sampling Plan will be prepared in accordance with the following. 
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Stormwater sediment samples will be collected from all manholes, 
catchbasins, and open storm channels along the flow path from the 
Montrose Facility Site to the Dominguez Channel. Background 
stormwater sediment samples will also be collected from one 
manhole or catchbasin on each flowpath that intersects the 
Montrose flowpath upstream of the Dominguez Channel. Sediment 
depth will be recorded at each location. 

Sanitary sewer sediment samples will be collected from all 
manholes along the flowpath from Montrose to the treatment 
plant. Background sanitary sewer sediment samples will be 
collected from one manhole on each sewer that intersects the 
Montrose flowpath. Depth of sediment in the sewer pipeline will 
be recorded at each sample location • 

Sediment samples will be collected in Consolidated Slip and 
upstream and downstream of the storm drain discharge into the 
Dominguez Channel. The number and location of samples in the 
channel must be selected on the basis of: 

Known or suspected presence of other major sources of 
DDT. 

Physical configurations in the channel where s~ttling of 
sediments is more likely to occur. 

At each sampling location, 5 separate seciment samples will be 
collected and composited for analysis so that one analysis is 
performed for each sample location. Sampling will be conducted 
with equipment that minimizes sample disturbance. 

All sediment samples will be analyzed for the target chemicals 
established in Task 13, and complete grain-size analyses ~ill be 
performed on selected representative samples as identified in 
Table 6. These representative samples will also have target 
chemical analyses done on several separate size fractions, to be 

1014-B20A 2-35 

J 
'.....ac 
~( 

t.lf. 
_:_~~-;: 

BOE-CS-0177699 

I 
I 
I 



I 
i 

. I 

I 
' i 

i 
r 
~-

r 
r 
L 

r 

specified in advance in the Off-Site Sampling Plan based on 

hydrologic data already developed. 

Surface water samples will be collected at or near the locations 

shown on Figure 8 for five consecutive eligible storms. Rainfall 

quantities shall be measured on site at hourly intervals during 

storm events. Eligible storms must have a total rainfall 

exceeding 0.20 inch. Six consecutive hours with less than 0.01 

inch of rainfall shall mark the end of a storm. Surface\water 
samples at these locations must also be collected for onJ storm 

exceeding 0.75 inch (this may be one of the five consecutive 

storms). At the time of sampling, flowrate will be determined 

for each sample location. Surface and sediment samples will be 
scheduled to provide for synoptic sampling. 

Surface water samples will be analyzed for the target 

chemicals. Separate analyses for the target chemicals will be 

made for suspended solids (if present in sufficient quantity) and 

filtered water samples. Protocols to determine separate liquid 

and solid phase chemical concentrations will be included in the 

· Offsite Sampling Plan. 

-- - --

In addition, water samples should be collected at each sediment 
, 's~pling location in Consolidated Slip from 30% and 60% of total 

depth and composited in order to provide representative samples 

over the entire water column depth. water samples should be 

collected at each sediment sampling location in the Dominguez 

Channel and at the same time as sediment samples a~e co~lected. 

Filtered and unfiltered samples should be analyzed to evaluate 

the levels of target chemicals in solution as opposed to those 

absorbed to suspended solids. 

Water samples in Dominguez Channel and Conso:idated Slip stould 

be collected during both "dry• and "wet" conditions. Samples 

collected during "wet• conditions should be coordinated with 

other water sampling conducted during or after storm events. 
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The sampling times (relative to the beginning of the storm event) 
must be selected to fall within the period during which runoff 
from the site is expected to occur to maximize the value of the 
data in assessing the impact of first flush runoff from the site. 

Task 15 - Ambient Air Monitoring 

To date there has been no air monitoring in conjunction with any 
investigation of the Montrose Facility site. The Southern 
California Coastal Water Research Project reports data on the 
flux of DDT in an aerial fallout study in 1973-1974*, however, no 
ambient air concentration data have been reported for this local 
area. 

The objective of this task is to characterize the ambient air DDT 
contamination associated with the Montrose Facility site to 
contribute to preparation of an endangerment assessment (portion 
of the FS). Sampling and analyses will be conducted for DDT and 
other chemicals selected by EPA after reviewing the Part 1 Onsite 
Soil Sampling Results. Due to local automobile traffic and the 
industrial nature of the surrounding area (refineries, chemical 
manufacturers), significant background levels of organic 
contaminants can be expected. Also, the urban levels of criteria 
pollutants such as S02, NOx, co, or o3 which may interfere with 
some sampling- methods will be considered. 

The basic approach will be a microscale upwind-downwind 
monitoring network. Appropriate sampling trains will be sited at 
preselected locations for three runs in a. 2--week period. Minimum 
sampling requirements for this task are shown in Table 8: typical 

*Young, David R. and D.J. McDermott. "Aerial Fallout of DDT." 
Coastal Water Research Project, Annual Report for the Year. As 
presented in EPA Region 9r Taxies and waste Management Division 
Investigation Report. April 11, 1983. 
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sampling methods for other parameters are shown in Table 9. An 
onsite meteorological monitoring station shall be located near 
the center of the site. This station will monitor and record 
wind speed, wind direction, and ambient temperature for the 2-
week monitoring period to assist in data evaluation and the 
sampling day selection process, and will include a rainfall gage 
to be monitored for the duration of the surface water sampling 
(Task 14). 

Table 8. TASK 15 - MINIM.M AMBiml' 
AIR SAMPI..Iro REX;;mREMENl'S 

No. saJIPle 
locatioos Sanple type No. sanples Analyses required 

7 

7 

Hi-volume 

'lbbe 
determined 

3 runs in 2 wk wr am Target Olemicals 

3 runs in 2 wk Target Chemicals 

1 Meteorological data 

Specific elements of the Air Monitoring Program (Task 15) are 
outlined below: 

1. Review neighborhood industrial processes to identify 
nearby processes or emissions that may influence the 
Montrose air monitoring. 

2. Review List of Target Chemicals developed under Task 13 
and, where appropriate, add parameters to the air 
sampling and analytical scope • 

3. Evaluate site meteorology. Review of existing 
meteorological data is important in selection of 
monitoring locations. A lic~nsed meteorologist will be 
consulted to assist in the prediction of such "average" 
days. The meteorologist will dev~lop acceptability 
ranges for the predicted meteorological data that is 
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available one day prior to sampling. Actual sampling 
days will be selected by the meteorologist one day in 
advance. 

4. Complete Air Sampling Plan and submit for EPA approval. 
Seven monitoring stations will be selected, given 
consideration to local obstructions, prevailing wind 
conditions, and access to private property. Local 
meterology indicates a predominance of 240° to 290° 
winds. At least one downwind station will be located 
within this range. Figure 9 illustrates one possible 
network, which includes seven offsite sample locations 
and one onsite meteorological station. 

5. Calibrate ~11 sampling equipment prior to any onsite 
monitoring. Depending on the final list of selected 
analytes, the calibrations will include at least hi­
volume air samplers, field barometers, ambient 
thermometers, and possibly other sampling pumps or 
rotameters for any sampling trains in addition to the 
high volume particulate samplers for DDT. 

' 6. Prepare monitoring locations for sampling. If offsi te 
sample locations are used, permission must be obtained 
from property owners and arrangements made for security 

·.of sampling apparatus • 
. ·,;.. 

7. Conduct air sampling program. Analystical results will 
be submitted to EPA as soon as available: complete 
description of the program with meteorological data and 
description of any site activities conducted during the 
air sampling, will be included in the Remedial 
Investigation Report (Task 17). 
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Table 9. COMPARISON OF AMBIENT AIR SAMPLING METHODS 

Method 
Analytical referencea Flow Duration 

Collection •edia parameters S, A rate (L~I of run Type of aampler 

1. Particulate filter TSPa 1, 1 50G-I,000 24 bra. HJ-vo1u.e air aampler 

(O.Su pore a1ze, Trace metalab 1, 2 
glaaa fiber filter) 

2. Particulate filter Peatictdea 3, 4 SOG-1,000 6-12 bra. Modified hi-volume 

(0.3u pore a1ze, Herbicide a 3, 4 air ... pier 

glaaa fiber filter) PNAad 3, 4 
vitb beck-up PUfC PCBa11 3, 4 

aorbent cartridge Trace •eta1ab 3, 2 

3. Tenaz aorbent vocef 4, 5 0.035-0.400 6-12 bra. Portable personnel 

cartridge So1venta 4, 5 a .. pllng puapvtth 

Haloaenated 4, 5 tripod 

hydrocarbon• 

4. Heabraoe filter Trace 11etah b 6, 2 1.8 6-12 bra. Portable personnel 

caaaatta (0.8u ... puna puap with 

pore dze) 
tripod 

5. rupC aorbeot Pea tic idea 4, 4 3-4 6-12 hre. Portable peraonnel 

cartrtdp vith glau llerbicidea 4, 4 aaapllng pwapvtth 

-1 filter PNAad 4, 4 tripod 

PCBa8 4, 4 

bA1, Sb, Aa, 18, le, B, Cd, Ce, Cr, Co, Cu, Pe, Pb, M&, Hn, Mo, Ni, Se, St, Ag, He, Sr, Tl, So, T1, 

Y, Za (bcladH II&)• 

CPo1,...re~ f-. 
dpol~ear ara.atlc bydrocarboaa. 

ep.).,.cbJ.orbat.,. bf.pbeuyla. 

-fYoJ.aUle orpaf.c ccapounda. 

1. IPA letmlatlona oo Rational Prt .. ry ead Sacoodary Aabient Air Quality Standarda, 40 CPR 50, 

.lppeDillz B, Dac•ber 6, 1982. 

2. BIOsa ~1 of Analytical Method&, Vol. 7, u.s. DepartRent of Health and 3uaen Servicea, Public 

~th SerYica, Cantara for Diaeaae Control, C1ncinnet1, Ohio, August 1981, Method P 6 CAH 351. 

3. A Method for the s .. plln& and Analyaia of Polychlorinated Biphenyls (PCBa) In Aablent Air, 

EPA-600/4-78-048, Auauat 1978. 

4. "Guf.deliaaa tor Air Monitoring at Razardoua Vaate Sltea for Volatile and Sealvolatlle Organic 

Coapouada uaing Tana~ and Polyurethane Poaa Sorbenta,· GCA/Tcchnology Dlvlalon, EPA Contract 

No. 68-02-3168, Work Aaatanaent No. 26, April 1983, 

5. Protocol for tba Collection and Analyoie of Volatile POHCa Ualng YOST, EPA-600/8-84-Q07, March 

1984. 

6. RIOSH Kanual of Analytical Method~, Vol, 1, U.S. Depart•ent of Uealth anJ Huaftn Servfcea, Pubjle 

Health Service, Centers for Dlaeaae Control, Clnclnnatl, Ohio, o\prll 1977, Hethcd 113. 
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Task 16 - Evaluation of Data 

Upon completion of all necessary parts of the remedial· 
investigation, all data, with particular emphasis on the 
subsurface investigation data, air monitoring data, sediment data 
and other analytical results, will be evaluated to prepare a 
complete site aDsessment. The assessment will delineate the 
type, extent, source and pathways of surface water, groundwater, 
soil and sediment contamination on-site and off-site with 
particular emphasis on DDT. 

Task 17 - Preparation of Remedial Investigation Report 

After completion of the remedial investigation, all pertinent 
_field and laboratory data will be assembled_ into a detailed draft 
report. The report will include detailed descriptions of the 
following items: 

·, ___ _ 

Objectives of the remedial investigation. 

A site description, including the environmental setting 
of the site. 

A Site Base Map including location of on-site soil/debris 
piles, groundwater monitoring wells and air, soil and 
sediment sampling locations on-site and within 500 feet 
of all site boundaries. 

Hydrogeologic conditions at the site wil:h emphasis on the 
aquifers, possible directions of groundwater flow and 
rate, and interconnections between aquifers. 

An area map, adapted from USGS topographic maps, which 
will show any other off-site sampling locations not 
depicted on the Site Base Map. 

1014-B20A 2-43 

; ,_-

., 

'' 

i 
L 
I 

I 
I 

BOE-CS-0177707 



__ -,_, 

[J 

fl 

fl. 

I ~l 
I 11 

-;-. 

n 
~ 

. ,.1 
I .. 

Nature and extent of groundwater contamination. 

Nature and extent of surface water anc sediment 
contamination. 

Nature and extent of soil and/or sediment contamination. 

Nature and extent of fugitive emissions contamination. 

Identification of potential sources of contamination and 
pathways for this contamination. 

Supporting data, such as soil testing data, well and soil 
boring logs, chemical analysis reports, meteorological 
data, rainfall and flow records, an~ monitoring well 
water level elevations. 

Conclusions and recommendations. 

Task 18 - Remedial Investigation Oversight 

This task will be performed by EPA and covers oversight of all 
remedial investigation activities performed by Montrose Chemical 
Company. Specific items will include technical assistance in 
reviewing the Health and Safety Plan, the Quality Assurance 
Project Plan and Sampling Plans, preliminary and draft technical 
reports, and oversight of field activities • 
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Section 3 
PHASE II - FEASIBILITY STUDY WORK PLAN 

Upon completion of the final RI report by Montrose Chemical Co. 
and its acceptance by EPA, the Feasibility Study will be 
conducted by EPA. Its purpose of the feasibility study is to 
identify and evaluate ap~ropriate remedial measures, select the 
most cost effective remedial alternative and prepare a conceptual 
design of the selected alternative. The feasibility study will 
be based on existing site information and information obtained 
during the remedial investigation. 

Task 19 - Preparation of Feasibility Study Work Plan (10 days) 

A work plan for the Montrose Facility Site Feasibility Study will 
be prepared. The work plan will present a detailed schedule and 
budget for the activities to be undertaken. The major tasks of 
the feasibility study are as follows: 

Development of remedial response objectives and 
criteria. 

Identification of remedial alternatives. 

Endangerment Assessment. 

Initial screening of remedial alternatives. 

Performance of treatability studies (if applicable). 

Detailed evaluation of remedial alternatives. 

Preparation of preliminary feasibility study report. 

Development of post-closure, long-term monitoring plan. 
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Conceptual design of selected alternative. 

Preparation of final feasibility study report. 

Community relations. 

Task 20 - Development of Objectives and Criteria for 
Remedial Action (5 days) 

According to the NCP, the objective of remedial action is to 
permanently prevent or mitigate the migration of hazardous 
substances into the environment, and the effects of such 
action. The selection of site specific objectives will consider: 

The extent to which substances pose a danger to public 
health, welfare, or the environment, including: 

Population at risk 

Amount and form of substances present 

Hazardous properties of the substances 

Hydrog~ological factors 

Climate 

The extent to which substances have migrated o~ are 
contained by natural or man-made barriers or other 
conditions 

1014-B20A 

The experiences and approaches used in similar 
situations by state and federal agencies and private 
parties 
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Envi~onmental effects and wildlife concerns 

Specific objectives that must be met to mitigate the identified problems at the Montrose Facility site will be developed under 
this task. 

Criteria for evaluation of remedial alternatives must provide a standard of judgment for testing the suitability of each remedial measure. Standard criteria for evaluation will include the 
following: 

Technical Feasibility-Implementability/Reliability 

Mitigating and Adverse Effects on Public Health, Welfare 
and the Environment 

Capital and Long-Term Operating/Monitoring Costs 

Task ·21 -Identification of Remedial Alternatives (5 days) 

Appropriate remedial technologies will be identified for the site objectives determined in Task 20. These technologies will be evaluated singly and in combinations to determine how well they meet the established remedial action criteria. One or more 
appropriate remedial technologies will be grouped together as required to constitute the remedial measure. 

The identification process for remedial technologies will take into account the type of media contamination, the site specific conditions (soils, geology., etc.), public health and safety 
concerns, and the existing EPA and California DOHS Hazardous 
waste and related regulations. 

The results of the RI will be used to develop a list of candidate 1 ( remedial alternatives. In general, these alternatives would 
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include no action, on-site and off-site source control (capping, 
encapsulation, etc.) and on-site and off-site source removal 
(excavation with secure final disposal). 

Task 22. Endangerment Assessment (20 days) 

An Endangerment Assessment will be performed for the No-Action 
'' 

remedial alternative. The objective of an Endangerment 
Assessment is the determination of the magnitude and probability 
Of harm (exposure and risk) presently or potentially caused to 
humans, animal or other environmental receptors. The 
Endangerment Assessment would identify and evaluate site-specific 
data, qualitatively and quantitatively predict expected hazards 
or describe actual hazards, provide conclusions regarding 
potential risks (•endangerment•) incurred by the public or the 
environment, and adequately and reliably document all relevant 
facts in support of the conclusions. Under CERCLA and the NCP, 
appropriate remedial response cannot be determined unless the 
degree of probability of .risk is determined first. 

Task 23. Initial Screening of Alternatives (10 days) 

An initial screening of the remedial alternatives identified in 
Task 21 would be conducted in order to eliminate from further 
detailed evaluation those alternatives that are clearly not 
feasible or appropriate. Four major cost effectiveness criteria 
will be used in the initial screening: 

Technical Criteria. These relate to the implementability and 
reliability of the alternative. Alternatives which are difficult 
to implement, which wili not achieve the remedial alternatives in 
a reasonable time period, or which rely on unproven technology 
will be eliminated from further cor.sideration. Past performance 
of remedial measures under similar conditions will be considered 
where appropriate. 
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Enyironmental/Public Health Criteria. Alternatives which pose 
the threat of significant adverse environmental effects, or 
danger to workers or the general public during implementation, 
will be eliminated. 

Institutional Criteria. Alternatives which are not implementable 
due to federal/state legislation and/or community acceptance etc. 
will be eliminated. 

Cost Criteria. Alternatives whose total cost (capital and O&M) 
and post-closure, long term monitoring costs far exceeds those of 
other alternatives without significant added benefit will be 
eliminated. 

Task 24. Treatability work Plan (5 days) 

As a result of the development and screening of alternatives, the 
need may be identified for laboratory studies to evaluate the 
effectiveness of a remedial technology for site specific 
conditions and to establish design criteria. If this need is 
identified, EPA will review the requirement with the State, and 
prepare a work plan for the recommended laboratory studies. 

Task ·25. Detailed Evaluation of Alternatives (30 days) 

~The alternatives which remain after the initial screening would 
be subjected to a detailed evaluation to select t.he most 
desirable alternative for recommendation for EPA and the State. 

Detailed Development of Remaining Alternatives. To provide the 
basis for a realistic comparative eva~uation of the remaining 
alternatives, the alternatives will be developed in sufficient 
detail to provide information necessary for analysis of public 
health, environmental and institutional issues, technical factors 
and cost. As a minimum, the following should be included: 
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1. 

2. 

3. 

4. 
s. 
6. 
7. 
8. 

Description of appropriate treatment and disposal 
technologies. 
Special engineering considerations required to implement 
the alternative (e.g., pilot testing). 
Environmental impacts, and proposed methods and costs of 
mitigating any adverse effects. 
Operation, maintenance and monitoring requirements. 
Off-site disposal needs and transportation plans. 
Temporary storage requirements. 
Safety requirements for implementation. 
A description of phasing opportunities to reduce 

·environmental impact and/or cost. 
A description of how the alternative could be segmented 
into areas to allow implementation in phases. 
A review·of available off-site facilities to ensure 
co.pliance with RCRA. 

Assessment. An assessment of 

· 0'-' f~g:::·~"':2;,:=~~.-,:£iV~Mtives will be performed by experienced environmental ~~--- -:.,. -- . ,;':"~-~ ~ - - ' -· . ,. '_\~~~{-;~<·:·· ... , -~7~t~ie:U.st:IJ in the fields of biology, hydrogeology, environmental 
:. ~c.·,)~· ~~;- :;:;, .>;::~<>--<i~gineer ing, and public health. In some cases detailed 

[_- _--~-------=~-__: ..:_·--?-::- ~~+2 ~--..,.-~_,~: ... ~;:;::,-;-:- -·· . . 
: "' }~~-~->~:;:.::i.-:~~; dJJGOBsment of each alternative is performed to compare the risks 

] ! "~fl0~~J:'~l:;.::!~~::~:::~::!::::~::::::~~::::: !~::;:::~::::~nces 
I. 

- _;£~·"7,;:7~'~'. r \'..:'~~fr<ZI:S. of· identified remedial actions will also be described. A • ~.:::;---.:k: .... : - --~_~"--~.::- -~- ' . 

T~'fn~:-~·Q_-:;r~::.,~~led analysis will be performed if it is expected that a 
result in any of the following: 

A new substantial increase in airborne emissions; 
An increase in the volume of loading of a pollutant from 
existing sources or new facility to receiving waters, 
storm drains etc.: 

10l4-B20A 3-6 

BOE-CS-0177715 

c 
!=-



r 
r 
r 
r 
r 
n 

'0 

3. 

4. 

Known or expected significant adverse effects on 
environmental media or human use of environmental 
resources; and 
Known oi expected direct or indirect adverse effects on 
environmentally sensitive resources or areas, such as 
wetlands, aquifer recharge zones, or areas containing 
endangered or threatened species. ,, 

Each detailed environmental analysis will consist of the 
following: 

1. Identifying effects of each remedial alterhative on the 
release of the c·ontaminants; 

2. Estimating reduction (from current condition) of 
contaminants in the environment; 

3. Pr~dicting improvement in the biotic environment from 
the current scenario; 

4. Predicting improvement in human resource use; 
5. Predicting the adverse effect of each alternative, if 

any; and 
6. Proposing methods of mitigating predicted adverse 

effects of each alternative. 

The detailed environmental analysis of each remedial alternative 
will be based on the following criteria: 

1. Comparison with existing ambient concentrations 
standards and criteria. 

2. Effect on sensitive environments. 
3. Effect on human resource use pattern (fishing, traffic 

disruption, reduction in property values, loss of 
employment, etc.). 

4. Timeframe of the effects of the remed~al response. 
5. Environmental effects which might result from failure of 

the remedial alternative. 
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The public health assessment of each remedial alternative will 
consider thP. expected health risks of the surrounding population 
during implementation and following completion of each 
alternative. 

Technical Evaluation. A detailed evaluation of the technical 
feasibility of each remedial alternative under consideration will 
also be performed. Although technical feasibility was considered 
in general during the initial screening of alternatives, a 
detailed evaluation will determine the relative degree of 
feasibility of each alternative in relation to the other 
alternatives under consideration. The detailed analysis of 
technical feasibility will also provide data for use in a 
subsequent cost-effectiveness analysis of all remedial 
alternatives. 

Criteria that will be used to evaluate the technical feasibility 
of each alternative include: 

1. Reliability 
2. Impleaentability 
3. Safety Considerations. 

Cost Evaluation. The evaluation of costs for each alternative 
will be conducted in conformance with evaluation procedures as 
specified under CERCLA. This cost evaluation of remedial 
alternatives will consist of the following three steps: 

1. Estimates of Costs. Determine capital, annual operating 
and post closure, long-term monitoring costs for 
remedial alternatives. 

2. Cost Analysis. Using estimated costs~ calculate stream 
of payments and present worth for each remedial 
alternative. 
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3. Sensitivity Analysis. Evaluate risks and uncertainties 
in cost estimates. 

Cost-Effectiveness Methodology for Analysis of Alternatives. The 
objective of the cost-effectiveness analysis is contained within 
the National Contingency Plan which states: "The appropriate 
extent of remedy shall be determined by the lead agency's 
selection of the remedial alternative which the agency determines 
is cost-effective (i.e., the lowest cost alternative that is 
technologically feasible and reliable and which effectively 
mitigates and minimizes d~mage to and provides adequate 
protection of public health, welfare, or the environment)." 

The site-specific criteria which will be applied uniformly to 
each remedial alternative to evaluate its cost-effectiveness 
include: 

1. 

2. 

... ·:.·.·· 

3. 

4. 

Cost 
Capital cost 
Operations and maintenance (O&M) cost 
Annual capital cost 
Annual or present worth O&M cost 
Total annual cost (sum of annual capital cost and 
annual OGM cost) 

Technical 
Proven or experimental technology 
Risk of failure 

• Length of time required for cleanup 
Feasibility/Implementability/Reliability 

Public Health 
Reduction of health and environmental impacts 
Level of cleanup/isolation achievable 

Institutional 
Acquisition of necessary federal, state, and local 
permits 
Role of adjacent landowners (e.g., right of entry) 
Community impacts 
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5. Environmental 
Relevant environmental criteria 
Impact of failure 
Length of time required for cleanup 
Carrying capacity of the environment 
Ability to minimize adverse impacts during action 
Ability to minimize off-site impacts resulting from 
activities on-site. 
Remoteness of activities (from nearby residences) 
Usability of surface water and groundwater. 

A trade-off matrix will be prepared by the contractor and 
submitted to EPA for review. This matrix wculd list along the 
left-hand side of the table those remedial alternatives under 
consideration, with corresponding effectiveness criteria and 
weighting factors across the top of the table. The trade-off 
matrix will be used to rate the various remedial alternatives 
based on the chosen criteria. Weighting factors are applied to 
the individual effectiveness criteria, which are rated for each 
alternative, and a final score (sum of ratings times weighting 
factors) is calculated for each alternative. The trade-off 
matrix is an effective means of presenting the determination and 
rationale behind the selection of the most cost-effective 
remedial response. 

Task 26. Preparation of Preliminary Feasibility Study Report 
(15 days) 

A preliminary feasibility study report will be submitted to the 
EPA which will incorporate any previous interim reports and 
detail all work completed in the feasibility study. The 
preliminary report will present the recommended remedial action 
alternative and will provide the rationale behind its selection 
as being environmentally sound and cost-effective. 
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Task 27. Development of Post Closure, Long-Term Monitoring 
~ (S days) 

A detailed post closure, long-term monitoring plan will be 
completed for the selected, coet-effective remedial 
alternative. A monitoring period to determine the effectiveness 
of the implemented alternative will be selected in consultation 
with the appropriate state and EPA officials. The plan will 
include a description of all the various tasks which will be 
accomplished during the monitoring program. The costs associated 
with the implemented monitoring plan will ultimately depend upon 
which remedial alternative is finally selected for the site 

Task 28. of Draft Final.FS Re ort and Final 
FS Report 

A Draft Final Feasibility Study Report will be prepared and 
submitted to the ·u.s. EPA for review and comment. The Draft 
Final Report will incorporate the conceptual design of the cost­
effective remedial alternative selected by the u.s. EPA into the 
previously submitted Report. Any comments/revisions will be 
incorporated into the Draft Final Report. 

Appended information will include at least the following: 

Site topographic map with ground control data. 
General arrangement drawing of remedial measure. 
Typical geologic and design cross-sections. 
Typical design details. 
Design report with supporting calculations. 

1014-B20A 

Erosion and sedimentation control plans, if applicable. 
Construction health and safety plan 
Preliminary cost estimates. 
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Task 29. (10 
days - ? 

A conceptual design of the selected remedial measure will be 
prepared for use in development of detailed construction plans. 
The design will be based on the findings of the remedial 
investigations and the remedial measures evaluation. 

The conceptual design will include general arrangement drawings 
and specifications. The remedial investigation will be a 
companion document to the conceptual design plan. 

The conceptual design plan will include the following: 

The selected engineering approach with implementation 
schedule. 
Any special implementation requirements. 
Applicable design criteria. 
Preliminary site layouts. 
Budget cost estimates including operation and 
maintenance cost figures. 
Operation and maintenance requirements. 
Safety Plan including costs. 
Equipment and construction functional specifications. 

Any additional information required as the basis for the 
completion of the final remedial design will also be included. 

Task 30. Community Relations St,;.pport (ongoing) 

Under this task, the contractor will provide assistance to EPA 
implement those tasks developed in the CRP (Task 8 under RI) that 
occur during the Feasiblity Study phase. Tasks are expected to 
include preparation of fact sheets and other information releases 
and logistic and technical support at public meetings and during 
public comment period(s). 
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